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Cambridge, Masééchuletts .
» OEMsr-269 March 3@, 1945

We wish to herewith transmit the report of Mr. C. J.
Matthew of our staff concerning his inspection, operation,
aﬁd testing of the regenerative oxygen unit installed by this
contractor on the U. S. S. Prairie in October of 1943.

This report includes a detailed review of the operation
during the trial run after installation, a history of the unit's
performance during the period from these initial tests until
Mr. Matthew's inspection late in December of 1944, and a
detailed reviev of his inspection lasting from December 26,1944
to Pebruary 9, 1945,

Mr. Matthew visited the U. 3. S. Prairie in the capacity
of a U, 8. Naval Technician sponsored by the Bureau of Ships.
His orders, a copy of which follows this letter, were "to
furnish technical advice to your Commanding Officer regarding
experimental plant for the production of welding oxygen and

such other products as may be deemed expedient or necessary."

Mr. Matthew reported verbally on his trip, to the

Byreau of Ships at a confereace on March 13, 1945, This
report serves to place in writing the material presented at
that conference. '

It is our understanding that this completes our
assignment in this connsction.

Respectfully submitsed,
A | ‘//_' /’/4')/‘&4-&4: .
A T. L.
CONFIDENTIAL 3L Yheoter
BenjaMin B. Fogler
Chem{cal Enginsar




B 3ean o e
_ CulitiotivTiAL
C Section 25Ta NAVY DEPARIMENY
0 Ls(257a) BUREAU OF SHIPS
P WASHINGION, D.C.

X 2 December 1944

To: Technician Christian J. Matthew.

éubj: 6rders to Duty with U. 8. Navy.

Ref: A) CNO Serial ltr. of credentials SHIPS-1763.
B) Regulations Governing Technicians (OPNAV 30-8A).

Encl: (U.W.)
(A) BuShips 1tr. L8(257a) of 25 February 1944,

1. You have been directed by your employer, Arthur D. Little,

. Inc., Cambridge, Mass., to report to the Chief of the Bureau of Ships
for duty with the U. 8. Navy. Reference (a) accredits you as a
technician sponsored by this Bureau. Reference (b) defines your
status and describes your privileges and responsibilities. You

gave been provided a copy of these regulations and will be governed
y them.

2. You will report on or about 7 December 1944 to the Commandant
Twelfth Naval District for first available air transportation to
Pearl Harbor, T.H. Upon arrival at Pearl Harbor, you will report
to the Commander, Service Force, Pacific Fleet, for such duty as may
be assigned by him, or by any Commanding Officer to whom he may
order you to report.

D You are required to furnish technical advice to your
Commanding Officer regarding experimental plant for the production

of welding oxygen and such other products as may be deemed expedient
or necessary.

4. ' You are dirscted to travel by government and/or commercial
air wherever necessary to expedite completion of thesc duties.

. On the first of each month you will forward to this Bureau
?COde 25Ta) a product and activity report for the precedi eriod.
Such reports will be transmitted as outlined in enclosuren%Ag.

6. Upon completion of this dat

7 3 'y and vhon directed by tho
Commander, Service Forcs, Pacific Fleet, you will returg to the
United States for further assignment, reporting to your employer

:gdtg{slg::g:u?o this Bureau, returning your letter of credentials

E. L. COCHRANE

cc: ComServPac
Comll
Coml2-
Op3084

e CONFIDENTIAL

Arthur D, Little, Inc.
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ARTHUR D. LITILE, INC. COPY N0. 3o
Cambridge, Maiiachusetta OEMsr-269

FINAL REPORT ON
DEVETOPMENT OF TEST UNIT
" FOR PRODUCTION OF UXYGQEN

BY X RECENERATIVE CHEMIUAL

?0‘ g::ig:agrngiziggogei:arch Committee

The following 18 a detailed report of my activities
and observations concerning the regenerative oxygen unit
vhile aboard the U, S. S. Prairie, as well as a history of
the unit since its installation aboard ship.
History of Unit
September 1943 to December 1945

In September, 1943 the regenerative oxygen unit was

installed aboard the U. S. S. Prairie at South Boston,
Massachusetts. Shortly after the completion of the unit,
the ship embarked on a ten-day cruise off the coast of Nevw
England. During this time, the unit was operated inter-
mittently in order to familiarize the crev with it, as well
as to observe its operation at aea: The unit operated
very smoothly and vas well received by the officers and men
on the ship. -
At the end of this trial period, the Clark Brothers'
dry oxygen compressor was disassembled in order to inspect the
¢ylinders and piston rings. The machine was found %o be in
excellent condition with the exception of the carbon piston
rings. There was no indication that they were beginning to
wear, but, in almost every case, the overlapping joints on

the three Segments of each ring had snapped. The pieces
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had remained in place so that the efficiency of the
compressor had not been noticeably impaired.

Nevertheless, new rings vere installed, and the
compressor reassembled to continue operation. Although
this test ‘run aboard ship was rather short, everything
indicated that the unit should operate as successfully on
shipboard as it had during the experimental stage in the

laboratory.

October 1943 to June 1944
In October, 1943 the U. 8. S. Prairie was ordered to
duty in the Central ?aciric. This wvas most unfdértunate '

since the unit had been designed to operate in a cool
climate. The Prairie had originally been selected expressly
as the ship on vhich to install the plant because it was
then in Nevfoundland vhere atmospheric conditions and the
temperature of the sea water are ideal. This change in
operating locale meant that the unit was due for a most
strenuous trial period. Both the officers on the ship and
the interested personnel at the Bureau of Ships were in-
formed of the unit's limitations, but at the same time these
men were eager to see how it would stend up under the
unfavorable tropical conditions.

For the next month or two, the ship was under way
most of the time so that the unit was run very little.
Shortly after they reached Pearl Harbor, hovever, serious

difficulties Were encountered. Both the air temperature
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and the harbor water were in the nsighborhood of 80°F.

This elevated temperature cut down the hourly production

of oxygen as had been expected. The warm sea vater, hovever,
produced & much more serious difficulty. During a period of
operation shortly after reaching Pearl Hhrbor, the operators
of the unit were startled to see a large stream of water
suddenly flow from the exhaust air line. Indications were
that a failure had occurred in the copper tube element in

the reactor. Upon inspection, a number of holes were found

in the immediate vicinity of the silver-soldered joints of
the copper return bends. This pitting was undoubtedly caused
by the electrolytic action of the sea water at this bi-
metallic joint. It was therefore felt unwise to try to
repair the tubes, becausse of an almost certain reoccurrence
of this action. However, the officers and men associated with
' the unit, were convinced that the unit would operate
successfully if the reactors were butlt with cupro-nickel
tudbing, and that such a change was worthwhile.

In spite of the pressing conditions which exist in
the forward area during wartime, the men set out to overhaul
the entire unit and build new rcactors. The salt water had
caused considerable corrosion in the lines, so that they had
to be cleaned with vire brushes. The Lunkanheimer quick-act-
ing valves were all taken apart and cleaned. The Clark
Brothers' compressor was also disassembled for a complote
inspection and overhaul. The cylinder walls had been pitted
by the water and had to be honed out. Simultancously with
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this revamping, & nev reactor vas designed and built. 1In

general, it was similar to the original case except that the
copper fins were of heavier material and fefer in number. To

overcome the electrolytic action of the sea water, cupro-nickel

tubes vwere used, and finger zincs were placed in the inlet

water line. Whan the unit wvas put into operation with the
single case, everything performed vell, but there was no
oxygen produced. This was very disappointing to all, to say
the least, especially in light of all the time and effort
spent in rebuilding 1it. .

Up to this tims, the unit was operated by several men
in the boiler shop, vhere it was located. The outside boiler
repair wvork that these men were called on to do had increased
to such a degree that they were no longer able to devote much
time to the oxygen plant. It vas therefore decided to
relieve them of ﬁyis extra duty in favor of someone who might
have more time and also be capablo of getting the unit into
operating condition.

June 1944 to Dec. 1944
In June, 1944, tho unit was turned over to the chief

machinist's mate in charge of the refrigeration shop. It wvas
apparent to the officers in charge that some knowledge or
appreciation of heat transfer was necessary to design a new
reactor for the unit. Their selection of the man named
above was based on this reasoning, since he was undoudbtedly
better qualified than any other person on the ship.
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At the outset, ho studied the manual of operation and

naiﬁtenance of the unit, and revieved its operation since 1its
installation aboard ship. He examined the reactor built on
the ship and felt that its failure to operete successfully vas
due to poor transfer of heat. While the number of fins was

less than in the original case, many of them had not ypen‘

soldered to the tubes, and therefore were not contridbuting to
the transfer area. He folt that with the experience gained

by the other mon, and with his knowledge of the heat transfer
aspects of the problem, he could design & new reactor that would
operate successfully.

This new case was to have several new features or
improvements. In order to eliminate the problem of silver-
soldered return bends, the cupro-nickel tubing was cold bent:
before the addition of the fins. The open end of the tubes
was then rolled into a brass tube sheet. A header was also
cast which could be bolted to the tube sheet, and to which was
attached tvo removablo zinc plates. .With the exception of
the header, the general shape of the reactor was the same as
that of the original units, so that it would fit into ths
oeylindrical steel shell or outer casing. The reactor had
36 ocupro-nickel U-tubes with 177 copper fins on cach arm of
the tubes. Each fin was stamped out and soldered to ths tubes
by hand. From this operation alone, it is perfectly evident
that the men on the ship wanted to give the unit every possible
chance to prove itsolf.

CONPIDENTIAL
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One difficulty was encountered, however, in the

construction of this new reactor. The glass wool supply on
the ship had been depleted, so that none vas available to

insert in the bottom filter of the case. The glass vool in
the original units had become coated with rust and sediment,

due to the salt vater entering the cases, and could not be

reclaimed. Because of the length of time required to obtain

a nev shipment of glass wool, it was decided to substitute
felt pads in the filter.

At this time another very excellent addition was made
to the unit. As stated earlier, this unit wda originally
dosigned to operate in a cool climate. Now that the ship
vas in the tropics, thought was given to the possibility of
installing refrigerating units for the water and air. Because
of the large quantity of sea water flowing through the unit,
caloulations showed that the size of the refrigerator and
circulating tank required to cool the water would be prohibitive.
Howover, it vas felt that o small cooling unit installed in
the air line would be very advantageous. It would serve
not only to cool the air, which is desirable ror good absorption,
but also to condense out a considerable quantity of water which
is present in the humid tropical air. The latter, of course,
has a considerable effect on the humidity of the oxygen pro-
duoed. A small, brine, rafﬁigerator unit was therefore
installed capable of cooling the air required, to about 60-
65°F. It was also able to meintain this tempereture for an
operating period of four or five hours.

CONFIDENTIAL




CONFIDENTIAL
| -7-
In August, 1944, the now reactor was finally completed

and the refrigeration unit installed. Several necessary
changes were made in the piping in order that the unit might
be operated with the single reactor. All the valves had been
cleaned so that the plant was in readiness for a nev start.
Immediatoly upon being put into operation, oxygen was produced,
much to the joy of all concerned. It continued to oparate
successfully for several hours, -indicating, at least, that the
heat transfar problem had been overcome. After a day or two
of trial running, several of the Quick-acting valves elther
railed'to opon or cloée at the proper time, thereby seriously
disturbing the operation of the unit. It was noted that in
no case had the water or steam valves failled to operates
correctly, but rather, only those in the lines carrying the
gases. In several cases, the plungoer rod of the valve had bs-
come lodged so tightly in the packing that it was impossible
to move 1t with the 50 p.s.i. gage compressed air actuating
the bellows. Upon investigation, this binding was found to
be caused by fino Salcomine powder goetting betwoen the

packing and the plungsr rod. In other cases wherae valves

had failed to close properly, the Salcomine had also causad
the troubdble. The fino powder became lodged on tho
composition seat of the valve, and gradually bullt up until
there resulted a hard cake of the chemical which proevented

the valve from closing tightly.

After oliminating all other possidble sourcas of this
disturbance, 1t was finally decidod that this fine powder
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Gal in some vay by-passing the bottom filter. This meant

that either the felt was not a satisfactory filtering

material, or that the filter had not been built sufficiently
tight to prevent such leakage. In order to inspect the

bottom filter, it would have becon necessary to tear opon

the outer casing of the reactor which would have taken con-
siderable time. This was not decmed wise, since tho unit was
producing oxygen, and could be run satisfactorily if the valves
¥ore cleansd periodically. As & result, two men were
assigned to stay with the unit and keep the valves in opereting
condition.

The regenerative oxygen unit was again supplying
oxygen to the various repair shops for welding, brazing,
soldering and cutting. Bocause it was operating with only
one reactor, it was neces;ary to ration the oxygoen, to some
extent. In general, mon doing extensive cutting of stecl
plete ware asked to uss cylinder oxygen, so as not to drain
too much on the storage system of the unit. The following
is a 1list of opsrating conditions and oxygen pioduction of
this single reactor with a fresh charge of Salcomins:

Air Temperature 60-65°P.

Alr Pressure 90 psi gage
Water Temperature 85°r.

Water Pressure 20 psi .gage

Oxygon Produced (approx.) 60 cu. ft. por hr.
at s.T.P.

Purity of Oxygen (approx.)

CONFIDENTIAL
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As can be seen, the hourly production of this single

case is slightly less than one half that obtained on the
east coast. This is not too far from prediction, however,

considering the difference in cooling water temperatures.

fhis production continued at about the same level for 400

or 450 cycles. At this point, hovever, there was a sharp
drop in production so that the chemical had to be removad
and a nev charge put in. This phenomenon is quite strange,’
for it had never occurred in any of the laboratory experimental
vork. There always had been & gradual dropping off in
production, but never a sharp drop of this nature. At the
point of this sharp decline, the Salcomine had only produced
boetweon 4 and 4.5 times 1ts weight in oxygen. This is far
short of vhat had besn predicted from the experimental work.
Tvp or three nevw charges were *ried in the unit, but with the
same result. One charge remained active for 500 cycles, but
then became exhausted, as had the others. Since the unit
vas operated about 4 or . 5 hours a day, this meant that the
Salcomine would have to be recharged about once a month.
Also, operating in this fashion, 1t wés ostimated that the
single reactor was supplying about 40% of the ship's nceds.
It vas therefore felt that if three reactors were built, they
Vould be able to produce all the oxygen the ship needed, and

the unit would not have to operate as long each day. This in
turn would lengthen the period between the loading of the
reoactors.

Plans were immodiately laid to build two more cases

similar to the one in operation. At this same time, word
CONFIDENTIAL
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reached the ship that three nev reactors were being sent
out from the Bush Manufacturing Company of Hartford,
Connecticut. The ship was 2180 notified that I would also
bs coming out to inspect the unit s0 it wvas decided to
cancel the plans for building the two more casos.
Dec. 1944 - Feb. 1945

Oon December 26, 1944, I reached the U. 8. 8. Prairie,

then stationed at Ulithi. My first activity wvas to
investigate the past history of the oxygen plant, as related
above. While learning about the difficultics encount?red
during the preceding fifteen months, I was also able to see
a batch of Salcomine become exhausted in the strange manner
described earlier.

The nev reactors were not due to arrive for two more
wveeks, so 1t was decided to take advantage of this time for a
complete overhaul of the unit. All the valves and lines
were cleaned of the fine Salcomine powder that had been
causing difficulties. The air and steam filters and traps
Vere inspected and cleaned vhere necessary. The oxygen
compressor, too, was disassembled for inspection. Once
again, the piston rings were found in Plecos, although the
Operation of the compressor had not been noticeabdbly affocted.

There was no particular evidencs of wear in the rings,

although they had been installed about a year previousli.
“"The \

Piston rods had worn slightly along the length that passed
through the oil-scraping rings, so were replaced. The

carbon packing rings wers somewhat pitted, s> they too were
replaced. To complete the ovarhaul of the compressor, an
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entirely nev set of valves was lapped in. The oxygen unit¢
was then in readiness for the installation of the nevw
reactors by the middle of January.

When the nev reactors arrived, it was found that
'several changes would havs to be made in order to install
them in the cylindrical shells. The steel frame with
studs on the top of the reactor, to which the coppor cover
vas bolted, was found to be just & bit too heavy, thus
preventing the reactor from sliding into the outer casing.

The frame was chipped off and replaced by one of lighter
stock. Instead of studs, holes wore drilled and tapped in the

frame so that small bolts might be used to secure the copper
cover on the finned tube element. All the inlet and . - -

butlot ‘tabes of the reactor were braged to the flanges,

inste2d of being flared out as in the original cases. With
the exception of these changes and the substitution of copper-
nickel tubes for copper, thesec roactors were the same as

thoae in the original unit.

Approximately 125 pounds of Saicomine was then charged
into each case and the three cases were installed in their
proper placeos. Since it vas not feasible to install zincs
in the old-type headers, finger zincs about six inches long
Vere placed in the sea-water line entering sach case. The
installation was nov complote, so & trial run was started.
Within a very few minutes, several of the valves failed to
operate properly. Upon inspection, fine Salcomine was found

to have accumulated,as noted previously. After a thorough
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cleaning of thgivalves, the unit again was started up.
In a short time, the same difficulty was encountered. Just

as before, this fine dust was by-passing the filters. For
the rest of the day, attempts were made to kesp the unit

running, but the breakdown occurred about every fifteen
minutes. It was obvious that wo could not hope to run the
unit with this constant problen.

In order to remedy the trouble at its source, the
bottom filters of the reactors, the new cases would have had to
be torn apart. This would have taken quite & lot of time
and labor, neither of which was available. To make the
situation even more serious, the supply of oxygen on the ship
had become quite low, and it was hoped that the unit might be

" put into operation very shortly. Therefore in order that
ve might operate the unit without rebuilding the filters,
additional filters were placed in the exhaust air line
immediately after the cases. These filters consisted of a
12-inch length of 4-inch pipe, filled with glass wool, with
perforated plates and screens at either end of the pipe to
prevent the. glass wool from ontering the system. With the |
addition of these filters, it was again possible to Operate
the unit without having the valves stick. All the fine
powder that by-passed the filters in the reactors was
retained in these pipe filters, thus assuring clean air for
the operation of the unit.

By means of the pressure drop between the inlet and

outlet aip, 1t was possible to detsrmine vhether these new
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filters wore being plugged by the powder. Number 3 reactor

appeared to be by-passing considerably more powder than the
others, causing severs channeling of the air. This was
indicated by the poor oxygen yield, as well as by the excessive
powder escaping. It vas deemed wiée, therefore, to cut it
out of the system until the time when the bottom filter could
be ‘repaired. The unit was then put into continuous daily
operation with the two reactors. The operating conditions
werg the same as reported above for the single case, and the
production for sach case was also about the same. From

this standpoint, it appearsd that the single reactor built on
the ship was just as capable as the new units mads by the
Bush Manufacturing Company. Incidentally, the former unit
was being held as a reserve in case any serious failure should
devolop in any of the other cases.

Throughout this report, very littles mention has been
made of thg purity of the oxygen.- When the unit was
installed on the ship, a Pauling oxygen meter was left with
the men in order that they might obtain purity readings.

At the time the ship left the East coast, the oxygen was at
least 99.5% pure, according to the meter. From that time on,
very little is known about the purity since the instrument
failed to operate properly, this probably being dus to mis-
handling. What was more important in ths minds of the men
on the ship was thz.quality of the flame produced in the
oxyacetylens torches. For the most part it appsared to be

perfectly satisfactory. Occasionally complaints were heard
CONFIDENTIAL
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from men using it in cutting torches, vho claimed that too
much slag wvas formed. This condition could well be due to

impuritios in the oxygen, and also td the condition of the

tip of the torch, as well &s the experience of the man using it.
A 100-cc, glass sampling tube was also originally
included with the unit as a means of testing the gas produced.
This piece Of apparatus was similar to an ordinary 100-cc.
sampling tube with stopcocks at either end. At one end,
hovever, the tube was drawn out in the shape of a graduate.
This section was carefully graduated in order to determine
the percentage of impurities, and its volums was about 10 cc.
To make & determination, the gas was passed through the tube
until it wvas completely purged of all the air. The stopcocks
vere then closed and the tube was filled until it contained
100 cc. of the gas to be analyzed. A standard pyrogallol
solution was then allowed to enter the tube to absord the
oxygen. The tube was shaken continuously for several minutes _
until all of the oxygen had been consumed. Then by immersing
it in a pail of water and opening the bottom stopcock, water
rushes in to overcoms the vacuum produced in the tube. The
amount of gas remaining is impurity and can be read directly.
While this method of analysis is perfectly sound, it requires
considerable technique and patience to obtain consistent
readings with high-purity oxygen. To make matters worse, the
bottom stopcock has an imperfection so that some air leaks
in vhen & vacuum is created in the tube. As a result,
determinations made with this apparafué are only approximate

and are on the low side.
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¥hen the unit vas finally in operation again, another

crude experiment was carried out to determine how the humidity
of the oxygen vhich vas produced compared vith cylinder
oxygen., The following is a set of data obtained:
Cylinder Oxygen N.D.R.C. Unit Oxygen
Wet buldb 76°F. Wet buldb 68°F.
Dry buldb 93°F. Dry buld 95°F.

From these data, the gas produced on shipboard vas

considerably drier than wvas that particular cylinder oxygen.
In some vays this is rather surprising. At any rate, the
quality of the gas is sufficiently high to satisfy all the
men using it, wvith the fow exceptions mentioned above. The
complaints have not been too well-founded and have not been
taken seriously by the ship's officers.

Impressions of the Officers and Men

Undoubtedly the best appraisers of this oxygen unit
are the officers and men vho have been directly associated with
it during the past eighteen months. In spite of the largs
number of difficulties encountered throughout this trial

period, the general impression is very favorable. Thie Captain

and Oxecutive Officer both pointed out that the troubles were
8ll mechanical in nature and could be roadily overcome by
simple changes in design or materials of construction. They
felt that the unit very definitely had a place on that type
of ship and would be an excellent addition to all tenders and
repair ships. The ability to make oxygen vhen it is needed,
rather than vait for a shipmont of cylinders,is, without
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question, & decided advantage. In addition, having the gas
piped to the various shops, rather than carrying the cylinders
around, 1s convenient as vell as being time- and labor-saving.
All these factors are'elﬁecially important to & ship
operating in the forward area.

Among the crev, hovwever, the impressions Were not
alvays as favorable. This was especially true among the
men vho have labored tirelessly with it. This is readily
understandable, considering the intense heat and the
. pressing conditions under which they have had to work. The
main complaint was that the unit was not dependabdle, thus
necessitating undue attention and labor. In general, howvever,
they, too, scem to feel that it can be made into a
dependable working unit with a few changes in design.
Recommendations. - |

In light of the difficulties encountered in the

operation of the rogenerative oxygen unit, and the experience
g82insd during the past eightecn months, a number of suggestions
or recommendations might be mado. Most of the changes that
might be recommended concern the reactors. To begin with,

it would be very convenient if the outer cylindrical shells

of the reactors could be eliminated. This would meke the
operation of loéding and unloading the cases much simpler.

The reactors could be somewhat similar in shape to the present

finned-tubo element, with materials of construction

sufficlently heavy to withstand the.air pressure.

CONFIDENTIAL
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It would also be very desirable to eliminate the

silver-soldered return bends in the cass. This could be

accomplished in one of two ways. A case might be built

similar to the one built by the ship's crew, in which the
cupro-nickel tubes wers cold bent bofore the addition of the
fins, and then rolled into a brass tube shset at the inlet
end. A cast header containing removable zincs could also be
bolted to the tube shect, as described earlier. A second
proposed design would climinate the bends entirely by
having tubc sheets and headers at either end. This would
eliminate the foar and possibility of denting ths return
bends in the operation of loading the cases. Another
advantage that the latter dosign prescents is the ocass of
being able to repair any tube, should failure occur.

A further change recommended in the design of the
reactor involves the bottom filter. As has beon pointed out
throughopt this report, a great deal of trouble has been
caused by the fins Salcomine powder by-passing the bottom
filter. Because of the present design, it is impossible to
repair the filter without tearing the case apart. This
difficulty could be overcome, however, if the.bottam filter
wore romovable, similar to the one at the top of the reactor.
The change would also simplify the construction of theo cases.
In addition, the problem of unloading the chemical from
the cases would be simplified by this desigh. At prosent,
the cases ars unloaded by tapping them with boards and by
vibrating them with & pneumatic hammer. Since it 1is
impossible to see to the bottom of the casg, this vibrating

CONFIDENTIAL
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action must be continued until the weight of chemical removed
approximates that charged into the reactor. This is un-
satisfactory, since the weights are not very accurate. It

is therefore possible to have a certain amount of the
exhausted Salcomins still in tho case when a new charge 1s
put in. It 1s also very probable that the old powder
remeins stuck to the fins, cutting down the efficiency of
heat transfer to the new chargae. If the bottom were
removabls, however, this problom would be overcoma. It would -
be possible to use compressed air to blow out the last traces
of the chemieal which, with the open bottom, would be visible.

As was mentioned previously, the present shipboard
unit is operating with supplomentary, glass-wool filters
in the exhaust air line. Since it 1s so important that all
traces of Salcomins be romoved from the air so as not to
interfere with the operation of the valves, it might be wise
to includo filters such as thiuse in any future units, just as
an added safety procaution.

The problem of the flunger rods of the quick-acting
valves sticking in the packing was the basis for anothor
suggostion made by tho man in chargo of the unit on the ship.
He felt that the trouble could be overcome if the packing of
the valves were replaced by small bollows. No sedimont
vould then inteorfere with the action of the plungsr rod. This

chango would not be necessary, of coursg, if tho filters wers

properly constructed, but in any event could not prove
detrimeontay.
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The factor vhich is undoubtedly causing most comcern

in this'chemical oxygen unit is the strangs deterioration

of the Salcomine. As was reported, the sharp decline in pro-
duction after 500 cycles was never experienced in the oxperi-
mental work. However, none of this work was carried out us-
ing cooling water as warm as that experionced on shipboard.

The unit was intended for operation in cool climate, and

its design and time cyclo of operation were bascd on this as-
sumption. Therefore, before ony statemants can be made con-
cerning the chemical, further studies should bo carriwd out
with it under oxtrome conditions. With the timc cyclo
employed on the U. S. S. Prairie unit, the chemical never
becomes saturated with oxygen and always is completely desorbed
before the end of the desorption period. This constant strain,
together with the Vvarm water, may be the cause of the strange
action. In any case, it is certain that a more suitable time
cycle can be attained for thess tropical conditions. It is
possible that a timer might be developed whereby the cycle can

be regulated accarding to the atmospheric conditions under which

the ship is operating.

Another unknown that 1s being investigated is the effect
of storage at sea on the absorption properties and life of
Salcomine. Samples of the chemical for this study are boing
sent from the ship to Dr. T. A. Geissman of the National Defense
Research Committee laboratory at the University of Pennsylvania,

Some thought should also ba given to & means for
testing the oxygen produced. ' For the present, it would
probadbly be advisable to send a Hayes Orsat apparatus to the

ship to rgplace the equipment which no longor gives truc analyses.
CONFIDENTIAL
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If serious study were given to some of the above -
suggestions, I am sure that the present regenerative oxygen
unit could become & dependable automatic plant. ’
Conclusion .

In conclusion, I should like to oxpress my sincere
gratitude to the officers and men with whom I had contact on
the U. S. 8. Prairie for their excellent coopsration, and
their untiring efforts to give the shipboard oxygen plant a
fair trinl.

Respectfully submitted,

ot .t

Christian J. Matthow
Chemical Enginser

O lhecton.

T. L. Whesler
Supervisor

March 30, 1945
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